Redox properties of electron-transferring flavoprotein from Megasphaera elsdenii.
Electron-transferring flavoprotein (ETF) from the anaerobic bacterium Megasphaera elsdenii catalyzes electron transfer from NADH or D-lactate dehydrogenase to butyryl-CoA dehydrogenase. As a basis for understanding the interactions of ETF with its substrates, we report here on the redox properties of ETF alone. ETF exhibited reversible, two-electron transfer during electrochemical reduction in the presence of mediator dyes. The midpoint redox potentials of the FAD cofactor were -0.185 V at pH 5.5, -0.259 V at pH 7.1 and -0.269 +/- 0.013 V at pH 8.4, all versus the standard hydrogen electrode In the presence of the indicator dye 1-deazariboflavin, the Nernst slopes were 0.029 V and 0.026 V at pH 5.5 and pH 7.1, respectively, compared with an expected value of 0.028 V at 10 degrees C. At pH 8.4, in the presence of 2-hydroxy-1,4-naphthoquinone or phenosafranine, the Nernst slope varied from 0.021 V to 0.041 V. In the experiments at pH 8.4, equilibration was very slow in the reductive direction and a difference of as much as 30 mV was observed between reductive and oxidative midpoints. ETF exhibited no thermodynamic stabilization of the radical form of the FAD cofactor during electrochemical reduction at pH 5.5, 7.1 or 8.4. However, up to 93% of kinetically stable, anionic radical was produced by dithionite titration at pH 8.5. Molar absorptivities of ETF radical were 17,000 M-1 X cm-1 at 365 nm and 5100 M-1 X cm-1 at 450 nm. The four ETF preparations used here contained less than 7% 6-OH-FAD. However, two of the preparations contained significant amounts (up to 30%) of flavin which stabilized radical and reduced at potentials 0.2 V more positive than those required for reduction of the major form of ETF. This is referred to as the B form of ETF. The proportion of ETF-FAD in the B form was increased by incubation with free FAD or by a cycle of reduction and reoxidation. These treatments caused marked changes in the absorption spectrum of oxidized ETF and decreases of 20-25% in ETF units/A450.